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Executive Summary

In 2019, Wisconsin became the first state in the Midwest to commit to be 100% carbon free by 2050. To
decarbonize its grid faster and mitigate climate impacts, the state’s building sector needs to accelerate
the transition of heating loads from fossil fuels to beneficial electrification.! Heat pumps offer a
compelling energy efficiency opportunity over electric resistance heat.2However, early market
experience indicates currently installed systems can be twice as expensive to operate as a typical gas
furnace, and three times as expensive to install. Several other market barriers prevent quicker adoption
as well, including contractor unfamiliarity, suboptimal controls configurations leading to poor
performance, consumer unfamiliarity, and insufficient income-qualified program integration. These
issues are compounded by each specific sector having its own unique set of challenges such as
multifamily versus single-family or new construction versus retrofits. Unless addressed, these barriers
will result in disastrously slow adoption and create distributional inequities across populations.

The State of Wisconsin can achieve rapid, equitable adoption of heat pumps through a well-orchestrated
set of programs, policies, and market interventions.? In this regard, the state’s utilities are uniquely
positioned to comprehensively address market barriers. Utility-funded programs and policy design that
use both traditional resource acquisition and market transformation methods can engage the entire
supply chain and reshape the heat pump market landscape. To be successful, this initiative must be
collaborative and state-wide. However, the status quo on utility heat pump program interventions is
fragmented and insufficient to the task. Therefore, we propose the creation of a heat pump market
transformation plan directed at all the industry stakeholders and supply chain actors who will actively
transform and drive adoption of Wisconsin’s residential space heating market.

The project will be led by three leading Midwest organizations with prominent expertise in cold climate
heating technology and utility-funded program design and implementation: Slipstream, Center for
Energy and Environment (CEE), and Elevate. The collective efforts of these organizations will help pave
the way for Wisconsin’s rapid heat pump adoption as well as help to make the case for smart
electrification and fuel switching policies. Taking this path will bring 2050 decarbonization commitments
closer to realization.

Scope Description

This heat pump market transformation effort will convene, educate, and motivate supply chain actors
and industry stakeholders as shown in the following diagram. It will serve to jumpstart market and policy
action that accelerates heat pump market adoption with equitable outcomes. Our work will address
supply chain actors, primary industry stakeholders with decision-making power and the ability to enact
systemic market changes, and various secondary stakeholders.

! Governor’s Task Force on Climate Change Report. State of Wisconsin. December 2020.
2 “Minnesota Energy Efficiency Potential Study” published for the MN Department of Commerce (2018).
3 Wisconsin Energy Distribution and Technology Initiative. M-WERC and Great Plains Institute. July 2020.
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Heat Pumgp Supphy Chain

The project team will bring technical expertise to market opportunities, learn from stakeholders to
identify major implementation hurdles and provide and facilitate expert recommendations for model
programs and policy design that can be replicated across the state. The project outcomes will be
captured as a program and policy playbook to guide a rapid and equitable transition towards heat
pumps for residential space heating. This playbook will align utilities and communities toward
coordinated approaches. It will tackle several critical barriers and opportunities identified by
stakeholders. These include:
e Avalue proposition for the end-use residential customer to adopt a heat pump and drive
increased customer awareness and demand based on successful messaging.
e Identification of important near- and mid-term market segments along with the market size and
carbon saving opportunity of each.
e A plan for workforce transformation initiatives needed to reach scaled heat pump adoption and
high-quality installations.
e Facilitating connections and recommending how stakeholders can work with upstream trade
allies such as manufacturers and distributors.
Guidance on rate designs to support an equitable transition to heat pumps for space heating.
A pathway for state-wide coordination on heat pump market transformation efforts.
Necessary policies to ensure equity around costs and benefits of a wholescale transformation.
A model cost-benefit framework to encourage equitable electrification of space heating.

The project will have four components. An industry stakeholder and supply chain needs assessment
and engagement will reach utilities, regulators, local governments, tribal nations, and technology trade
allies to identify significant opportunities and barriers to technology uptake. Through this engagement,
we will grow and diversify participation in the Wisconsin Heat Pump Coalition* to help guide important
guestions and opportunities. Our team will define value propositions for heat pumps in Wisconsin. This
will include modeling common applications of heat pumps and their performance and economic impacts
on a variety of residential customers. As the principal deliverable for this project, we will draft and
disseminate a heat pump market transformation policy and program playbook to synthesize necessary
steps across Wisconsin with utilities, regulators, local governments, and tribal nations as the target
audience. Finally, we will provide preliminary analytical and technical support to help inform decisions
and recommendations by these stakeholders.

Key Partners and Stakeholders

Slipstream, CEE, and Elevate are well-positioned as a team to take on this initiative in Wisconsin. Each is
a 501(c)(3) organization with missions that include leadership in programs and market transformation
for cold climate heat pumps. The team currently collaborates on related initiatives throughout the upper
Midwest. They base their market interventions on deep, applied heat pump research and implemented

4 WHPC is a new stakeholder group made up of heat pump manufacturers, distributors, local governments, Focus
on Energy, and our team. This group was an inspiring force behind this proposal and will play a key role.
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projects in this region. They understand the market actors, barriers, and potential challenges. The
team’s strong relationships with Midwest contractors and supply chain stakeholders are the basis of this
endeavor and will allow the creation of a plan and playbook that are actionable and meaningful.

Slipstream will draw from a large portfolio of research projects and nine years implementing a heat
pump program for Michigan’s rural electric cooperatives. They will also draw on lessons learned through
their current design and delivery of heat pump installer trainings for ComEd’s initiative in Northern
Illinois. CEE will rely on their extensive experience in heat pump field research, modeling, training, and
market transformation initiatives. This experience is best exemplified by the creation and administration
of the Minnesota Air Source Heat Pump Collaborative. Elevate brings a deep understanding of the
multifamily sector, having upgraded more than 100,000 affordable multifamily housing units. They also
implement workforce development initiatives with local Wisconsin municipalities focused on minority,
women-owned enterprise businesses (MWEB) to prepare them for accelerated heat pump deployment
and the clean energy economy.

In addition to our three firms, as indicated by our letters of support, we will work directly with Dairyland
Cooperative, Dane County’s Office of Energy & Climate Change, La Crosse, Eau Claire, Sun Prairie, Auer
Steel, Daikin, Mitsubishi Electric, and the Beneficial Electrification League. Many of these organizations
are founding members of the Wisconsin Heat Pump Coalition, helping build consensus surrounding the
need for this project, and have committed to being active contributors to benefit the communities and
supply chain actors they serve.

Project Objectives and Metrics
The objectives and metrics to measure the success of this project include the following:

e Engage with key actors in the Wisconsin heat pump market, including top manufacturers,
distributors, utilities, local governments, program designers/implementers, policymakers, and
early adopting contractors. To measure success, we will seek to diversify and grow participation
in Wisconsin’s Heat Pump Coalition and enhance the experience of Coalition participants. To
diversify participation, we will seek to recruit two HVAC contractors and two representatives
from tribal nations. Overall, we will seek to grow participation in the Coalition by 10 members.
To assess our team’s impact on Coalition participants and their conception of a shared market
transformation roadmap, we will request feedback.

e Develop value propositions showing multiple applications where a case can be made that heat
pumps save customers money in the long run.

e Create a playbook that includes specific actions recommended to each of the primary industry
stakeholders in terms of policies and programs in Wisconsin. Disseminate the written playbook
to each key actor described in the first objective. We will also hold a presentation/webinar on
the playbook for five primary industry stakeholder audiences.

e Begin to provide analytical and technical support for three to five stakeholders who actively
adopt the playbook to strengthen their decision-making surrounding market and program
interventions.

Reference Materials List
e Qualifications
e Resumes
e Letters of support
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Application Narrative

The State of Wisconsin has pledged to be carbon-neutral by 2050. To accelerate decarbonization
initiatives and mitigate climate impacts, the state’s building sector needs to fast-track the transition of
heating loads from fossil fuels to beneficial electrification. Through a state-wide heat pump market
transformation initiative, Wisconsin can achieve rapid, equitable adoption of heat pumps and reach
their climate goals. Success in this endeavor requires a sequence of tasks and deliverables, including 1)
stakeholder engagement and needs assessment, 2) development of value propositions, 3) development
of playbook, 4) playbook dissemination, and 5) technical support for stakeholders.

Scope

Task 1: Stakeholder Engagement and Needs Assessment

Needs Assessment. The needs assessment will allow us to understand the opportunities, challenges,
and biases among industry stakeholders and supply chain actors that will help create the playbook. To
guarantee that a diverse set of perspectives are considered and understood, and that our planning
remains grounded in Wisconsin’s local environments, we will conduct a series of one-on-one interviews.
These interviews will be with our intended playbook audience, including Focus on Energy, utilities,
regulators, local governments, and tribal nations. In addition, we will gather feedback from upstream
market actors in the heat pump supply chain, which could include manufacturer regional sales
managers, utility liaisons, and trainers in addition to distributor territory managers and technical
trainers. Representatives of home energy, energy assistance, and weatherization programs administered
through the Wisconsin Department of Administration will be a vital source for insights into the low-
income residential market.

To integrate residential customer and HVAC contractor perspectives, we will lean on our organizations’
experience in heat pump research and program deployment in neighboring states. We'll also use
insights gathered from interviews in the Focus on Energy heat pump study CEE and Elevate recently
completed. We may follow up with individual HVAC contractors or residential customers that provide a
valuable perspective according to recommendations from stakeholders and upstream supply chain
actors.

We will develop a strategy to target individual stakeholder participants and organizations for the needs
assessment so we achieve a representative group. We will remain manufacturer agnostic and do our
best to extend invitations to all willing heat pump manufacturers and their distributors. In terms of local
government and communities, we will target rural towns and cities with progressive climate goals.
These two will be highly motivated by the economic value proposition (i.e., delivered fuels) and the
environmental proposition (i.e., local climate goals). Rural electric cooperatives will be a priority utility
audience due to the higher prevalence of delivered fuels and better economic proposition since some of
them have lower electric rates for customers heated by heat pumps. Tribal nations are an important
constituent as they house many of Wisconsin’s more vulnerable population, have a high percentage of
substandard housing and high heating bills.

Convening and Engaging Stakeholders. We plan to deploy a variety of mechanisms to convene and
engage stakeholders. For example, we anticipate that we will facilitate a few workshops or focus groups
with similar types of stakeholders, such as local governments or tribal nations or a mix of diverse
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stakeholders. These sessions will focus on crafting a vision for market transformation and outlining roles
stakeholders see for themselves and others in achieving this vision.

As a few of the founding members, we envision the Wisconsin Heat Pump Coalition will serve as the
central organizing entity for those seeking market transformation of heat pumps in Wisconsin. Our team
will encourage broader participation from those individuals interviewed as part of the needs
assessment. We will also organize and facilitate conversations in this group to obtain ongoing feedback
and build consensus surrounding a heat pump market transformation playbook.

Task 2: Develop Value Propositions

Utilities are beginning to grow their programs. According to an ACEEE survey of utility programs
nationally, in 2020 alone, more than $108 million were budgeted for utility electrification programs with
over $75 million in cold-weather states.® In fact, the New York State Clean Heat Initiative incentive
program anticipates investing $454 million through 2025 to support the adoption of heat pump
technology, including customer incentives and support and workforce development.

In Wisconsin, alignment of Focus on Energy goals with decarbonization and electrification program
discussions will be part of the Quad IV Planning.® However, as utility programs begin emphasizing
beneficial electrification programs and incentive structures, those programs must align with the
interests of key actors, including state administrators, municipalities, utilities, manufacturers,
contractors. The programs should leverage opportunities in essential customer segments so the overall
demand for beneficial electrification technologies increases. Our team completed research that shows
the factors market actors influence to increase adoption across multiple types of customer segments,
such as the availability of incentives, ease of installation (e.g., dual fuel options), carbon reductions,
reliability, etc.’

To this end, our team will identify promising opportunities in the Wisconsin market for electrification
based on resources such as the 2021 Focus on Energy Efficiency Potential Study and the recently
completed Characterization of Cold Climate ASHPs in Dane County Residential Housing Stock. We will
then identify drivers key market actors need to increase demand for electrification technology for each
customer segment. We will complete a detailed analysis for three to five opportunities that provide
compelling economic and carbon reduction cases as the basis to validate the value proposition to each
key market actor. Analysis of each opportunity will include:

- System-level cost analysis including simple payback and rate of return
- Economic modeling, including rate sensitivity

- Aggregation potential including costs and carbon reduction

- Role of each key market actor

Table 1 provides examples of near opportunities that could be targeted at customer segments to
increase market demand.

5> Steven Nadel, “Programs to Electrify Space Heating in Homes and Buildings” American Council for an Energy-
Efficient Economy and Energy Efficiency for All, June 2020

6 Presentation on January 6, 2022 by PSC representative Jolene Shiels.

7 Focus on Energy EERD report (2021). Air Source Heat Pump in Wisconsin Multifamily and Single-Family
Applications. Completed by CEE and Elevate.
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Single-Family Multifamily

-Electric Hot Water system upgrades® -Electric resistant heating systems upgrade to heat pumps?®
-Delivered fuel -New Construction
-Cooling system upgrade -Subsidized affordable housing

-New Construction

Task 3: Develop Playbook

An ASHP market transformation playbook will be built using the investigative work of stakeholder
engagement, value proposition development, and the compilation of existing market characterization
resources. This playbook will compile vital information involving Wisconsin’s market characteristics. It
will map critical barriers and opportunities to ASHP adoption. These market barriers and opportunities
will provide each stakeholder with guidance on which strategic actions and interventions to take based
on timing and need. It will also recommend methods for groups to collaborate, coordinate, remove
barriers, accelerate adoption to capture energy savings, and reduce carbon emissions in the state.

The primary stakeholder audience will be able to use the playbook to characterize barriers,
opportunities, and actions they can take in state-wide coordination. Primary audiences with the ability
to enact systemic changes include:

e Utilities (I0U, co-op, municipal, and communities)
e Local governments (cities and counties)

e Focus on Energy

e Regulators

e Tribal nations

Secondary audiences who will be impacted by and have implementation implications include:

e  Utility Implementers

e Early supply chain adopters (contractors, distributors, manufacturers)
e  Workforce educators (i.e., trade schools, vocational high schools)

e Community groups

Logic model(s). Logic models are often used to evaluate an initiative or project’s impact. However, the
framework of a logic model can be used to develop strategy and align stakeholders to work in a
coordinated and strategic manner. Our intention for employing a logic model is to accomplish the
latter—to uncover barriers and opportunities and to underpin strategic interventions that can pave the
way to a low carbon, energy-efficient future for the state of Wisconsin.

The logic model will incorporate all existing research and engagement from this project. It will outline
the desired end state of a transformed market, the barriers and opportunities, and actions to overcome
these barriers to achieve the desired end state. This method of strategic planning has been used by the

8 Garth el al. 2021 Focus on Energy Energy Efficiency Potential Study Report. September 10, 2021
% Francisco et al. Characterization of Cold Climate Air Source Heat Pumps in Dane County Residential Housing
Stock. Unpublished report. January 2022
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Northwest Energy Efficiency Alliance (NEEA) for the past 25 years to reach their successful market
transformation within energy-efficient market transformation initiatives.

NEEA Logic Model: Graphical Form

‘) <PROGRAM NAME HERE> LOGIC MODEL

Barriers |
Opportunities

[[] Stravegic
Interventions

NEEA s Role

Markats fesponse

| Program:

| Coge Mossttevet: -
| Date:

| Approval Status:

| Approver:

Copyright NEEA 2022. Used with permission

Each intervention or action will be paired with expected outcomes so that stakeholders can achieve the
desired market end state. Many of these actions will make step-by-step improvements in the
technology’s value proposition, which will aid in the market gaining momentum.

Policies, regulation, and rates. To layer detail onto the high-level logic model, this section of the
playbook will include in-depth recommendations and analysis of policies, regulatory actions, and rate
improvements that could enhance conditions for ASHP adoption. These recommendations will consist of
best practices from other jurisdictions and incorporate the unique conditions present in Wisconsin.
There will be a dissemination and support of these recommendations via technical support, which is
described in tasks 4 and 5 below.

Inform deployment paths. This portion of the playbook will be geared towards program implementation
and on how Focus on Energy, implementers and market partners can unlock ways that customers and
the supply chain will increase ASHP uptake. This section of the playbook will include customer and
contractor journey maps to reveal the most likely paths to adoption. In addition, there will be specific
recommendations by audience type to show how the customer and contractor journey with ASHP
adoption can be expedited and supported. This section will include recommendations on:

e Program design
e Implementation guidance
e Distributor engagement
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e Workforce development education and training
e Customer awareness

This assembled team of bidders has extensive experience and resources that we will customize for use
and make available to programs.

Task 4: Playbook Dissemination

Once the playbook is complete, the team will host a webinar to disseminate the playbook findings and
recommendations along with follow-up communications to adapt to feedback and answer commonly
asked questions. Separate webinars for each primary audience type will also be offered to dive deeper
into levers of change that audience members have control over.

Task 5: Begin Technical Support for Stakeholders

Our team will work with a limited number of primary stakeholders to implement aspects of the
playbook. We anticipate early support would be provided to municipalities or tribal nations as they
begin developing electrification programs in their communities or implementing aspects of their climate
change plans. Implementation will focus on organizing supply chain actors to focus on a specific
customer class (e.g., single-family homes) and opportunity (e.g., upgrade cooling systems). Technical
support for stakeholders will use the playbook to guide the program design process, including:

e Sector characterization to identify market uptake opportunities for ASHPs (note: analysis from
the value proposition development will guide this activity)

e Identification and adoption, as needed, of key policy drivers, including incentives

e Collaborative program design process

e Stakeholder engagement and market organizing of supply chain (e.g., Manufactures,
distribution, contractors)

e Qutreach and engagement plan of end-user customer base

Eligibility and Ability to Achieve Objectives

All team members are 501(c)(3) nonprofit organizations with operations in Wisconsin. Our teams’ status
and mission approach make us eligible and a solid fit for receiving EIGP funds. Slipstream will
subcontract to two nonprofit organizations, Elevate and the Center for Energy and the Environment
(CEE). This team is well-positioned and staffed to complete the proposed scope of work. The three
organizations have a long history of programming experience in heat pumps. They also have current
complementary program efforts such as air source heat pump training in multiple states, the Minnesota
Air-Source Heat Pump Collaborative, a vast body of heat pump demonstration projects, and heat pump
field monitoring studies-both active and closed.

Slipstream: Our mission of energy equity, sustainability, and economic vitality drive our team to build
vibrant solutions to the most challenging energy problems. Our commitment to thriving and equitable
communities begins with our deep bench of technologists, engineers, practitioners, and outreach teams
who connect hard-to-reach end-users with utility services. Slipstream designs and implements energy
efficiency programs throughout the U.S. and is actively preparing for beneficial electrification programs
in cold climates throughout the Midwest. Our team has analyzed the economics and emissions of
electrifying space and water heating and other measures, designed a residential all-electric utility
incentive program, and studied opportunities for bundling demand flexibility programs with innovative

Wisconsin Heat Pump Market Transformation Plan

’, slipstream Confidential and Proprietary | Jan 14, 2022 | Page 8



rate design and beneficial electrification to promote grid optimization. In collaboration with the
Beneficial Electrification League, Slipstream helped plan and hold the Electrify Minnesota! Electrify
Wisconsin! and Electrify lowa! events to raise awareness about beneficial electrification. We regularly
strategize with energy utilities to quantify market potential and achieve their goals for the grid,
members/consumers, and decarbonization of the environment.

Our extensive work in cold climate heat pump market transformation will provide the State of Wisconsin
a path to rapid decarbonization. Examples of our heat pump work include:

e Training and market transformation. Currently leads ComEd'’s air source heat pump installer
training and market transformation initiative. Implemented heat pump trainings for WI utilities
and included heat pump training content at the B4 conference.

e Michigan Energy Optimization heat pump program. Delivered for more than nine years and has
added beyond-rebate interventions that include contractor training and education, customer-
facing resources, direct troubleshooting assistance, and distributor-based midstream incentives.

o All-electric new homes assessments and program implementation. Assessed opportunity for
heat pumps in residential new construction in Dane County. Implemented all-electric new
homes pilot which grew into a full program for ComEd, including heat pumps as core measures.

o Heat pump pilots. Detailed dual-fuel heat pump field monitoring study completed. Field study
on mini-splits and electric baseboard controls, market research on heat pumps.

Slipstream researcher Justin Margolies will lead the overall project. Other Slipstream staff that will
contribute include Dianna Cacko, Field Outreach Manager; Scott Hackel, Vice President of Research; and
Robin Lisowski, Director of Service Solutions.

Elevate is a 501(c)(3) nonprofit organization with more than 20 years of experience delivering energy
efficiency programs and supporting residents, nonprofit organizations, and small businesses in
underserved communities. Elevate staff reflects the communities we serve with approximately 45% of
our staff identify as Black, Latinx, Asian, or more than one race or ethnicity. Having upgraded more than
100,000 units of affordable multifamily housing, Elevate is currently leading electrification retrofits to air
source heat pumps and other electrification technologies in over 200 units of affordable housing, with
40 of those units located in Dane County, Wisconsin, and another 225 units expected to come online in
2022. Below are a few examples of Elevate’s body of work surrounding heat pumps.

e Convert natural gas systems to air source heat pumps and other electrification technologies in
over 200 affordable housing units, with 40 of those units located in Dane County, Wisconsin,
and another 225 units expected to come online in 2022.

e Establish a Dane County-focused Contractor Accelerator program that will support MWBE
contractors to grow their business in the clean energy field.

e Complete an electrification characterization study for Dane County Characterization of Cold
Climate ASHPS in Dane County Residential Housing Stock that models the energy, carbon, and
cost-saving opportunities that would result from electrifying homes in the County.

e Support a technology accelerator program with the Lac du Flambeau tribe converting single-
family homes from propane to heat pump technology.
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Elevate staff leading this work include Abigail Corso, P.E., Keith Swartz, P.E., and Anne McKibbin,
Elevate’s Policy Director.

Center for Energy and Environment (CEE) is a 501(c)(3) nonprofit that has been serving customers since
1979, headquartered in Minneapolis and St. Paul, MN. CEE offers practical energy solutions so homes,
buildings, and communities can reduce energy use. CEE’s mission is to discover and deploy the most
effective energy solutions that strengthen the economy and improve the environment. This mission is
served through research, engineering, residential and commercial customer programs, financing, and
policy work. CEE has been working extensively to understand and accelerate adoption of ASHP
technology for the past decade. Below are a few examples of CEE’s body of work surrounding heat
pumps.

e MN ASHP collaborative — a state-wide ASHP market transformation program working with
utilities, manufacturers, distributors, and contractors to accelerate the heat pump market in
Minnesota.

e ASHP Research — Performed extensive in-field and modeling studies on air source heat pumps
since 2013 to understand real-world performance, installation considerations, and beneficial
application types.

e ASHP regional training — Partnered with utilities, manufacturers, and distributors to develop and
deliver ASHP contractor training in emerging markets such as Minnesota, Colorado, and lllinois.

e Potential studies and technical analysis — Performed energy efficiency potential studies for ASHP
technology and rate analysis to optimize utility program design.

CEE staff contributing to this project will include Emily McPherson, Program Development Manager who
oversees the MN ASHP Collaborative, and Isaac Smith, Program Development Manager who leads ASHP
research and technical analysis projects.

Budget Justification and Cost Share

We request $99,965 for the proposed project from the State of Wisconsin. The total budget for the
effort will be $114,545, with the balance coming from cost share from our three organizations. The
budget is roughly evenly divided among the four tasks and among the three project partners. Of the
project budget total, Slipstream is anticipated to receive $40,980, CEE is expected to receive $26,745,
and Elevate is expected to receive $32,240.

As a market transformation planning project, nearly all the budget is devoted to labor in meeting the
objectives. A small amount of the cost share, approximately $3,000, is donated travel expenses for
convening in person. The total cost share is 13% of the project budget, with Slipstream and CEE
contributing 7.5% budget match spread across all project tasks, and Elevate contributing 60 hours
specifically focused on using the playbook and beginning to provide technical support for stakeholders.

Savings and Payback

This market transformation effort will indirectly drive economic savings in Wisconsin by increasing
adoption of efficient heat pumps and beneficial electrification more generally, over time. In today’s
market, the simple payback for a residential heat pump retrofit program averages about 20 years. This is
based on current fuel prices, high installation costs because there are too few contractors, and lack of
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market demand.? Single-family all-electric heated homes present the most compelling payback of 10
years. Opting for dual fuel instead of all-electric, heat pump paybacks can be lower. When compared to
a conventional furnace and central AC, eight dual fuel heat pumps achieved paybacks less than 9 years'?,
according to a study Slipstream conducted in Michigan that used propane as the backup fuel. Higher
incentives—through Focus on Energy—and an increase in the demand for heat pumps through education
and demonstration projects will drive down first cost. Simultaneously, this will improve the numbers of
qualified installation contractors. Rate design that offers lower rates for heat pump heating can also
improve the customer payback. The scope of work proposed is designed to accelerate this
transformation to heat pumps in Wisconsin by convening key stakeholders, identifying policy levers, and
providing a playbook to guide decision making of key influencers.

Energy Savings and Environmental Impact

Energy savings from electrifying homes range from 25-50% based on the type of heating fuel replaced.
Savings to the homeowner range from $400 per year for a multifamily resident to $1,200 for an electric
resistant heated single-family home which, for many lower-income residents, can represent a significant
portion of their monthly utility bill.

Correspondingly, the transition to electric technologies for heating will lead to grid emission savings.
Analysis using Cambium and the NREL ReStock data completed on electrically resistant heated single-
family homes show lifetime savings of carbon of approximately 80 to 100 tons per home. Lifetime
carbon savings of 20 to 50 tons per unit are possible for propane and fuel oil-heated homes. Heat pumps
can also achieve emissions savings when compared to natural gas. Using field monitored data of dual
fuel heat pumps and modeling for emissions impacts from moving away from natural gas as a primary
heating source, we found 6% emissions savings in 2019.? Further modeling shows that as the
percentage of renewable on Wisconsin’s grid increases, these carbon savings will only increase when
homes using fossil fuels are converted to air-source heat pump technology.?

Energy and Equity Justice

Research shows that heating types, such as electric heating or propane heating, that are good
candidates for heat pump technology are associated with census tracts with lower median household
incomes. These homes are also most likely to not have cooling which could also be provided through an
upgrade to air source heat pumps. Expected annual utility bill savings vary from single-family to
multifamily. The average annual heating bill savings is about $400 per unit for a multifamily electric
resistance unit, and $1,200 per home for single-family representing a significant portion of a lower
income resident’s monthly utility costs. This project is proposed as proposed is designed to lay out the
opportunities for heat pumps to bring economic and other benefits such as increased comfort to low-
income and underserved residents of Wisconsin.

Overall, there is a lack of contractors ready and able to convert the number of homes and buildings to
electrification technology that will be needed to reduce carbon emissions at significant levels. The

10 Francisco et al. Characterization of Cold Climate Air Source Heat Pumps in Dane County Residential Housing
Stock. Unpublished report. January 2022 Report is still in development at time of writing proposal.

112019. Dual Fuel Air-Source Heat Pump Monitoring Report.

12.2020. ACEEE Summer Study. The Best of Both Fuels. The Case for Dual Fuel Heating in the Upper Midwest.
13 Francisco et al. Characterization of Cold Climate Air Source Heat Pumps in Dane County Residential Housing
Stock. Unpublished report. January 2022 Report is still in development at time of writing proposal.
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project as proposed is designed to increase overall demand in the market for electrification
technologies. This presents a unique opportunity for MWBE contractors and workers to step into the
clean energy sector. Positioning MWBE contractors to do this work builds wealth in diverse communities
by increasing the number of projects for BIPOC contractors, many of which live and work in disinvested
communities, as well as increases the number of good-paying jobs in the energy field.

Financial Leverage and Economic Impact

We are attempting to secure foundation funding for similar work, but there are no foundations likely to
finance work that is primarily focused solely in Wisconsin. Implementing this scope of work with a
Wisconsin focus will require EIGP funding, or it will likely not be completed. Wisconsin has unique
challenges but also unique assets, such as the Wisconsin Local Government Climate Coalition (WLGCC),
the Midwest Decarbonization Coalition, the newly formed Wisconsin Heat Pump coalition, the Great
Lakes Indian Housing Association. Wisconsin also has stakeholders, such as a strong manufacturing
presence, already focused on the conversion to heat pump technology throughout the state. The
objective of this project is to organize our state-based assets to address market barriers related to
demand and installation capacity. The objective is to provide decision-makers with roadmap that will
accelerate the conversion to heat pump technology in Wisconsin.

As a partnership, Slipstream, CEE, and Elevate are already working on these issues and are ready to
leverage ongoing initiatives to support this project.

Slipstream and CEE will leverage insights from a project they are jointly delivering to ComEd, the major
utility in northern Illinois. The team will collect market insights and develop and deliver heat pump
installer training as well as identify further market intervention planning from a utility perspective. This
project will strengthen the team’s approach to defining a playbook for Wisconsin utilities.

Through Elevate’s Building Electrification project, the team will leverage demonstration retrofit projects
that are converting old fossil fuel and electric technology to air source heat pumps while adding solar in
affordable multifamily buildings in Wisconsin. Such projects illustrate the opportunity to improve our
critical housing infrastructure with more efficiency heating and cooling technology while ensuring that
our most vulnerable populations are not left behind. Elevate expects to deploy approximately $250,000
in grant funds in Wisconsin in 2022 related to electrification upgrades in buildings occupied by low-
income residents.

Energy Resiliency

Alongside mitigation strategies, resiliency strategies—which enable quick recovery from shocks,
stresses, and disasters and help prevent future risk of the same—are important for energy security and
innovation in Wisconsin. The adoption of residential heat pumps in Wisconsin has potential to increase
resiliency for individual households and a clean energy system overall. Resiliency potential and results
are expected from intersections of multiple interventions and activities more than singular adoption of
heat pump equipment. Five such intersections that are in consideration in proposing this work are:

1. Pathways need to be identified to bundle heat pump installations with envelope improvements.
Because Wisconsin experiences both extreme heat and cold high performing home envelope measures
are critical to maintaining heating and cooling in the event of an outage. Evaluating and improving the
envelope to optimize a home’s thermal storage at the time of heat pump consideration and installation
can increase home resiliency in terms of health, safety, and comfort for occupants.
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2. Best practices can be promoted to address weather risks. Studies show that climate change will affect
Wisconsin specifically with more flooding and related severe weather events. Establishing and norming
practices such as elevating outdoor heat pump compressor units on a platform and in enclosure can
increase the opportunity to get through a flooding or other severe weather with maintained heating and
cooling, or in the event of power loss, through prevented or minimized damage to the equipment itself.
These practices can also increase occupant resiliency in terms of health, safety, and comfort. Avoided or
minimized equipment damage further increases resiliency in financial terms as occupants can use
resources not spent on heating/cooling equipment repair and replacement toward other needs resulting
from a severe or catastrophic event.

3. Efforts are needed to increase the workforce of those who can service heat pumps. Training
contractors and growing interest in the field are recognized as needed interventions to accelerate
adoption of residential heat pumps. Growing the workforce capacity that is prepared to repair and
service a heat pump in business-as-usual times also has resiliency benefit because this workforce can be
deployed to service heat pumps pursuant to a severe or catastrophic event.

4. Scaled electrification of end uses, like heat pumps, can drive decarbonization of electricity in
Wisconsin through generation by renewable resources and battery storage. Because renewable energy
can be produced locally vs. imported, driving generation from renewable sources increases energy
security and resiliency in Wisconsin’s energy system. Similarly, storage is itself a resiliency measure
offering backup power pursuant to a system stress or outage. In these ways, accelerating heat pump
adoption in Wisconsin indirectly increases resiliency benefits from renewable energy and battery
storage.

5. Dual-fuel systems are likely part of the bridge to full heat pump deployment, and dual-fuel systems
offer a building owner two sources of heating. This inherently increases resiliency, especially where
propane, natural gas storage, or supply has risk.

Education and Awareness

The proposed project focuses on organizing market actors and highlighting market opportunities to
drive customer adoption and demand. Each task of this project is designed to provide primary industry
stakeholders, including Focus on Energy, utilities, regulators, local governments, and tribal nations, with
data and insights. This information will enable stakeholders to enact policies and programmatic
decisions that increase the adoption of beneficial electrification projects in Wisconsin. Project activities
leading up to the development of the playbook will tap multiple types of stakeholders, thus providing
opportunities for more general outreach. They will also receive feedback and insights from various
sectors, including distributors, contractors, and end-use customers. The final playbook will be
disseminated to the primary and secondary audiences and through stakeholder groups such as the
WLGCC, Great Lakes Indian Housing Association, and the Wisconsin Heat Pump Coalition. Finally, while
the work products developed through this project focus on the Wisconsin market, the process and
results will likely become a template for surrounding states and jurisdictions.

Innovation
Heat pumps are still considered a very innovative form of heating in Wisconsin. Most consumers have
still never heard of heat pumps, and plenty of contractors don’t deploy them in any form. Even ‘early
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adopter’ contractors that do deploy them are often doing so only at the request of a few customers.
Scaling (i.e., replicating) this innovation is the overarching objective of the work.

Furthermore, the notion of a broad market transformation effort for this type of technology would in
itself be unique in Wisconsin. There are certainly other efforts to demonstrate and promote the
adoption of heat pumps. These include program incentives and a few educational activities. But for a
shift as fundamental as electrifying heating, a more holistic market transformation strategy will be
needed to truly accelerate the market.

As discussed above, the barriers are quite broad and spread across different actors from policy to
program to supply chain and more; smaller individual efforts will struggle due to barriers in the areas
that remain unaddressed. We are proposing a holistic approach, based on a market-wide logic model,
that will have each of the actors work on the barriers in their areas in lockstep. This approach is not
being funded or proposed by any other stakeholders right now, including Focus on Energy.
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Letters of support
Letters of support are appended below.
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Center for Energy and Environment

January 11, 2022

Energy Innovation Grant Program
Wisconsin Office of Energy Innovation
4822 Madison Yards Way

Madison, W1 53705

Dear Grant Administrator:

At Center for Energy and Environment (CEE), we offer practical energy solutions so homes,
buildings, and communities can reduce energy use. As a non-profit working in energy efficiency since
1979, our mission is to discover and deploy the most effective energy solutions that strengthen the
economy and improve the environment. Recently, this has included work for Focus on Energy around
air source heat pumps and a rural communities residential behavior pilot (“Save to Give”), which we
are excited to expand upon with this project.

I am writing to voice our commitment to pave the way for energy efficiency and decarbonization in
the state of Wisconsin by creating a heat pump market transformation plan. Our organization has
researched cold climate air source heat pump technology extensively since 2013 and implements
market intervention work in Minnesota, Illinois, and Colorado. We are committed to accelerating
adoption of ASHP technology in practical and beneficial ways to improve economics and
environmental impact of residential customers. We see enormous potential to advance heat pump
adoption in the state of Wisconsin in a well-researched and coordinated manner to reach Wisconsin’s
climate change mitigation goals and economic development goals.

We are committed to supporting this project with staff expertise in ASHP field research, rate design
recommendations, stakeholder facilitation, market intervention strategies and developing a market
transformation playbook. Additionally, we are providing a 7.5% budgetary match if awarded this
funding to advance the outcomes. With the collective expertise and talent between CEE, Slipstream
and elevate, combined with the strong support from the market as exemplified in our letters of
support; we will pave the way for an energy efficient and healthy environment and economy in the
state of Wisconsin.

Sincerely,
Carl Nelson
Director of Program Development

212 3rd Avenue North, Suite 560 ¢ Minneapolis, MN 55401
www.mncee.org ¢ main 612.335.5858 < fax 612.335.5888


http://www.mncee.org/

300 East Main Street
s Sun Prairie, WI 53590-2227
crTY oF 2 - (608) 837-2511
un P ([ alt‘ [ 4 Website: https://cityofsunprairie.com

January 5, 2022

Energy Innovation Grant Program
Wisconsin Office of Energy Innovation
4822 Madison Yards Way

Madison, WI 53705

Dear Grant Administrator:

I am writing to indicate our support for Slipstream and their partners Elevate and CEE in their
effort to create a market transformation plan for heat pumps in the State of Wisconsin.
Expanding heat pump adoption is critical to reaching both Wisconsin’s climate change
mitigation goals and economic development goals. We are committed to supporting the team
with input and would encourage the research to explore the following topics:

e Utility-facing research and customer resources supporting heat pump deployment.

e Addressing HVAC contractor/installer awareness, education, and promotion of heat
pump technology. Consideration of training programs or demonstration projects.

e Economic analysis and fuel cost comparison for various space heating technologies.

e (Consideration of a clean heating utility rate, and changes to winter peak load that would
result from significant heat pump adoption in colder climates.

e Examples or case studies of existing installed heat pump systems across a range of
building types in Dane County/WI.

e Analysis of non-energy benefits of heat pumps (comfort, control, flexibility, emissions
reductions, modular installation).

As a municipal government, Sun Prairie strives to support the facilitation of technologies that
cost-effectively reduce the consumption of fossil fuels, and see heat pump technology playing a
major role in this effort; whether it’s installing heat pump technology at municipal facilities,
working with our municipal electric utility on planning, or educating our resident and businesses.

We are excited about this project and the opportunity for heat pump adoption to be accelerated
across Wisconsin.

Sincerely,
Scott Semroc, Sustainability Coordinator


https://cityofsunprairie.com/



